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QTL Mapping of Soluble Protein Content in Soybean by Two Tail Analysis
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Abstract ; Water soluble protein is the main component of soybean seed protein ,the percentage of water soluble
protein is an important index to value measure and quality evaluation. Two tail analysis in three selection pressure
(30% ,20% ,10% ) were employed to detect quantitative trait loci (QTL) of soybean soluble protein content using
188 recombination inbred lines( RIL) population derived from a cross between Jidou 12 and Heidou, Jidou 12 has
high SPC(38.70 £1.32)% and Heidou has low SPC(32.40 +1.08) % . As a result,SPC phenotypic was appeared
to be normal transgressive segregation distribution. And 23 QTLs were detected in 3 selection pressure (30% ,20% |,
10% ) ,distribution on Al,A2,C2,D1b,D2,E,F, H,I,K,L,M and O linkage group,13 of those favorable genes
from Jidou 12. There were 2 QTL ¢SPC-6-1,¢9SPC-8-1 were detected by the two years in 10% selection pressure.
The linkage marker of gSPC-6-1 was Sat_062 ,in two years genetic contribution is 9.78% and 9.66% respectively

and favorable gene from Jidoul2 ;The linkage marker of ¢SPC-8-1 was Sattl77 ,in two years genetic contribution is
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9.78% and 7.98% respectively and favorable gene from Heidou. These studies provide a theoretical basis for mark-

er-assisted breeding.
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Tab.1 Phenotype characteristics for soluble proteion content in parents, RIL population and two tails %
AR RIL B = AR RRHT R
A , . ) T .
Ay Parents RIL population Sulecti The high tail The low tail
election
Years T 12 B T el HIfE pressure Tl BIfE FlotEd HfE
Jidou 12 Heidou Rang Mean Rang Mean Rang Mean
2011 38.70 £1.32  32.40+1.08 24.26~39.73 32.52 30% 34.02~39.70  35.63  24.26~31.70 29.71
20% 34.82~39.70  36.24  24.26~30.13  28.88
10% 36.98 ~39.70  37.59  24.26~28.14  26.68
2013 38.50+1.25 33.25+0.98 25.14~41.34 34.40 30% 36.04 ~41.34  38.05 25.14~32.90 30.52
20% 36.95~41.34  38.86  25.14~31.70 29.64
10% 38.48 ~41.34  39.75  25.14~30.18 28.25
60 -
50 P2 02011 2.2 ﬁ?"‘i%
w0 lm p1p1 D2013 :
%5 a GRS B XK [H] Z A MRS 221 4>, £
&E AFN 44.6% , N EEHED HHCREF 9 SSR ArRic
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] 163 A SR S b AT 2 BRI A BT (1 2) .
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Fig.1 Frequency distribution of soluble protein of soybean

Y SSR FRIE DR 5 ~ 12 4, AR RS dRid a]
SEIPEES R 9.24 ~22.00 M, Hi Bl F1 B2 &g #E
rbRIC [E]E R B K F 20 oM,

F2 163 1~ SSR tRICFEEHBF T
Tab.2 Frequency distribution of 163 SSR marker in 20 linkage groups

HEPRE PRic L FRicl PR/ oM TP Fric 4 FRicl B R/ cM
LG Marker number Average distance between marker LG Marker number  Average distance between marker
Al 9 11.16 F 9 13.11
A2 12 13.89 G 8 13.57
Bl1 5 22.00 H 8 13.00
B2 6 21.52 I 8 13.61
Cl 10 13.32 J 5 13.32
c2 11 12.70 K 7 16.65
Dla 8 14.91 L 7 16. 14
D1b 10 12.10 M 11 9.42
D2 8 16.35 N 8 12.10
E 6 11.09 0 7 12.77
Iy 13 6 A4S, 2013 4F 30% RS R

ME12 Jidou 12

®g Heidou

1 2 345 6 78 910111213 14

B2 4RIE Satt384 A ARG B EE R
Fig.2 Result of primer Satt384 in part of population
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Ff) QTL A 3 4>, ¢SPC-2-2 (GEBFRIC N Sat_069) |
gSPC-7-2 (FEBIFRIC N Satt346 ) Ml ¢SPC-8-2 (#BliFx
0N Sat_215) . 20% F1 10% X 2 B #% K REKE:
MEE) QTL A 2 A, 2351k ¢SPC-5-1 (GEBIARIC N
Satt449 ) | ¢SPC-9 (i Hibr id K Satt196 ), H
qSPC-17 7E.30% ,20% ,10% X 3 EEfEE T oikR
Bk, i 8.4% ,8.11% ,16.3% ,

Tab.3 QTLs during 3 selection pressure in 2011 and 2013

2013 ALK M 2] 16 4~ QTL, Hirh ¢SPC-2-1

(PR IC N Sat_279) | ¢SPC-6-3 ( ¥ Wiknic M

Satt316) .qSPC-13-1 (ZEHIFRICHN Satt663 ) F1 ¢SPC-
20 (FEBFRE R Satt367) 7F 30% F120% X 2 iEHE
JE R ¥R E], ¢SPC-20 )53 #kFAE 30% F1 20%
LT 4.62% ,8.24% o 10% HEFETE
T oT R R A = AR gSPC-7-1 (FE AR id R
Satt150) ,{H°M 16.62% .
x3 BEINMEEENT QTL EER

BIET

A Fric T (DA 0 piiz = IR . o TUBRA/ % JInpERE
Name Marker LG Position Years  Selection pressure " ™" ! R’ A
qSPC-2-1 Sat-279 D1b 3.787 2013 30.00% -0.27 0.22 4.47 -0.93%

2013 20.00% -0.26 0.26 4.31 -1.04%
qSPC-2-2 Sat-069 D1b 102.6 2011 30.00% -0.22 0.20 3.82 -0.69%
2011 20.00% -0.31 0.26 6.31 -0.99%
2013 30.00% 0.26 0.20 3.34 0.78%
qSPC-5-1 Satt449 Al 27.784 2011 20.00% 0.27 0.25 8.11 1.17%
2011 10.00% 0.38 0.29 15.21 1.85%
qSPC-5-2 Satt200 Al 92.89 2011 30.00% 0.22 0.21 3.42 0.63%
qSPC-6-1 Sat-062 C2 30.8 2011 30.00% -0.26 0.20 4.58 -0.63%
2011 20.00% -0.28 0.26 4.50 -0.85%
2011 10.00% -0.34 0.32 9.78 -1.15%
2013 10.00% -0.38 0.33 9.66 -1.95%
qSPC-6-2 Satt457 Cc2 56.51 2013 10.00% -0.40 0.34 8.86 -1.82%
qSPC-6-3 Satt316 C2 127.67 2013 30.00% -0.21 0.21 5.27 -0.99%
2013 20.00% -0.26 0.24 7.19 -1.34%
qSPC-7-1 Satt150 M 18.582 2013 20.00% 0.26 0.24 7.79 1.40%
2013 10.00% 0.44 0.31 16.62 2.58%
qSPC-7-2 Satt346 M 112.79 2011 30.00% 0.26 0.21 2.29 0.50%
2011 20.00% 0.27 0.26 8.11 1.19%
qSPC-8-1 Satt177 A2 36.77 2011 10.00% 0.35 0.31 9.78 1.39%
2013 10.00% 0.34 0.33 7.98 1.70%
qSPC-8-2 Sat-215 A2 53.75 2011 30.00% -0.23 0.21 3.82 -0.59%
2011 20.00% -0.28 0.26 3.61 -0.76%
qSPC-8-3 Sat-129 A2 84.078 2011 30.00% -0.23 0.21 3.05 -0.60%
2013 10.00% 0.35 0.32 9.58 1.95%
qSPC-9 Satt196 K 104.791 2011 20.00% 0.27 0.26 4.50 0.85%
2011 10.00% 0.35 0.31 6.52 1.14%
qSPC-10-1 Satt094 (0] 56.58 2013 20.00% 0.24 0.24 3.96 1.01%
qSPC-10-2 Satt477 (0] 82.09 2013 30.00% 0.22 0.21 1.42 0.51%
qSPC-12-1 Sat-118 H 62.16 2013 20.00% -0.27 0.24 3.00 -0.85%
gSPC-12-2  Sat-218 H 99.5 2013 30.00% 0.24 0.22 1.54 0.15%
qSPC-13-1 Satt663 F 56.17 2013 30.00% -0.26 0.22 2.21 -0.64%
2013 20.00% -0.36 0.25 6.02 -1.25%
qSPC-13-2 Satt522 F 119.19 2011 30.00% 0.22 0.21 2.29 0.55%
qSPC-15 Satt268 E 44.27 2013 10.00% -0.46 0.31 14.79 -2.36%
qSPC-17 Sat-292 D2 75.29 2011 30.00% -0.26 0.21 8.40 -0.96%
2011 20.00% -0.26 0.26 8.11 -1.17%
2011 10.00% -0.32 0.31 16.30 -1.93%
qSPC-19 Satt232 L 10.35 2013 30.00% -0.23 0.21 2.75 -0.71%
qSPC-20 Satt367 I 27.98 2013 30.00% -0.24 0.20 4.62 -0.92%
2013 20.00% -0.31 0.24 8.24 -1.45%

TE AR08 A S (B 7S S AR R R F 32 12,

Note ; The additive effects of each QTL is shown as a trait unit contribution of the Jidou 12 allele.
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Fig.3 QTL position controlling soluble protein content in linkage group
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